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Building Household Food Security Measurement Tools from the Ground Up

BRIEF SUMMARY

For impact evauation and planning and targeting decisions, loca organizations in developing countries
need tools for assessng household food security that go beyond measuring food availability to include
access to food and perceptions of food insecurity. This paper explores the potentia for developing
direct measures of household food security that include such components and that are based on an
in-depth understanding of the experience of food insecurity at the household leve. This process was
used successfully to develop the U.S. Food Security Measure. The U.S. approach and examples of
effortsin developing countries are reviewed, dong with relevant conceptua and measurement issues.
The potentid portability and chalengesto use of the U.S. gpproach in developing countries are
discussed. The elements needed to apply this approach are outlined, aong with operations research
needed for developing such experientia-based measures.
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INTRODUCTION

Humanitarian relief and development organizations increasingly need to measure household food security
to monitor and evauate the impact of programs and make planning and targeting decisons. Exigting
measures of regiona or even loca food availability often are inadequate for project-level decison
making, Snce availability is only one component of household food security. Other components such as
access to food and certainty of the food supply are aso important. One way to develop direct measures
that include these components and can complement existing measuresis to base them on an in-depth
understanding of the experience of food insecurity at the household level, as was used successtully to
develop the U.S. Food Security Measure [1]. Although the U.S. measure itsalf may not be gpplicable to
many developing countries, the gpproach may well be.

This paper explores the potentia for devel oping improved measures of the access component of
household food security based on an in-depth understanding of food insecurity at the household levd.
Relevant conceptua and measurement issues are discussed, followed by areview of the U.S. approach
and examples of effortsin developing countries. These are then used to evauate the potentia portability
and challengesto use of the U.S. gpproach in developing countries. The elements needed to gpply this
gpproach are outlined, dong with operations research needed for developing such experientid-based
MeasuUres.

CONCEPTUAL AND MEASUREMENT | SSUES

How best to measure household food insecurity is the subject of much debate, partly due to the
difficulty of defining it [2]. The concept of food insecurity as thought about in the U.S. includes not only
the lack of availability, access and utilization or use of food (e.g., food preparation, intra-household food
digtribution), but also perceptions, e.g., that food is insufficient, inadequate, unacceptable, uncertain, or
unsustainable (Figure 1). For example, food insecurity has been defined in the U.S. as*the inability to
acquire or consume an adequate quaity or sufficient quantity of food in socidly acceptable ways, or the
uncertainty that one will be able to do s0” [3,4]. Food insecurity as experienced in other locations is
likely to be somewhat different, but will include smilar components that go beyond availability and
access.

As shown in Figure 1, food insecurity affects dietary intake and ultimately nutritiona status and physica
well-being. While measures of dietary intake of individuals can assess some aspects of food insecurity
such as cdoric insufficiency and nutrient inadequacy, they do not assess the cognitive and affective
components of uncertainty (expressed as anxiety), unacceptability, or unsustainability. For example,
current intake may be adequate but food insecurity still experienced due to concern over future intake.
Alternatively, intake may be inadequate, but only temporarily to protect supplies and prevent future food
insecurity. Growth statusis aso used as an indicator, but again does not assess most of the components
of food insecurity. Furthermore, growth statusis an indirect outcome since it aso depends on factors
such as health and child care, in addition to access. Food insecurity is aso reated to available economic
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and socid resources. Precursors such asincome or tota expenditure are commonly used and are
correlated with caoric sufficiency, but only capture this component of food insecurity and are quite
indirect [5]. Food-related management or “coping” strategies have also been used to assess food
insecurity [6,7]. Management strategies both result from and impact the experience of food insecurity
and may be useful as early indications of future food insecurity. The presence or absence of particular
management drategies, however, is often not indicative of food security, and measures of management
drategies do not directly assess important aspects of the experience of food insecurity.

Keeping in mind that the closer or more direct a measure is to the phenomenon of interet, the better
that measure will be, it isimportant to measure the experience of food insecurity itsdf, including
whatever its key components are in agiven location [8]. This experience could be objectively and
definitively measured by observing in detail a household over time dong with interviewing members of
that household in depth [8,9]. Since thisisinfeasible to do for alarge number of households, however,
this experience can instead be measured subjectively by assessing not only aspects of the availability,
access and utilization of food, but also how a person fedls about it (e.g., anxiety, worry) and what a
person thinks about it (e.g., perceptions, socia acceptability). Because these manifestations are overt,
we can tap into these to directly measure the experience of food insecurity in a comprehensive manner.

Egablishing vdidity is fundamenta to the development of measures. Vdidation is the process of
determining whether amethod is suitable for providing useful anaytica measurement for a given purpose
and context [8]. This process has previoudy been described relative to the devel opment of food
security measuresinthe U.S. [8,12]. In-depth understanding of food security is crucia for developing
vaid measures for two reasons. Firdt, for ameasure to be valid requires that its construction is well-
grounded in an understanding of the phenomenon. Second, in-depth understanding can be used as the
bassfor creating a definitive criterion against which a developed measure can be compared [8].

THE U.S. NATIONAL FOOD SECURITY MEASURE

The U.S. Nationa Food Security Measure is an example of the use of in-depth understanding to
develop and vdidate a quantitative measure of food security. The measure was based largely on
research that involved quditative, in-depth interviews with low-income, rura women with and without
children who had experienced food insecurity [3,4]. The research concluded that: 1) food insecurity is
experienced differently at the household, adult, and child leves, 2) adults buffer the effects of food
insecurity on children, 3) food insecurity has four components, two related directly to food (quantity and
qudity of food), and two psychologica and socid in nature (certainty, related to worry about food, and
acceptability, related to how food is acquired), and 4) hunger is the most extreme consequence of the
progresson of food insecurity.

Items measuring this understanding of food insecurity were derived from statements that described, in
the women’s own words, the experience of food insecurity. Twelve of these items (see Table 1), which
captured most of the food insecurity components and showed high rdliabilities, were subsequently tested
in agenera population survey of households with children and the resulting measure was found to be
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vaid. It corrdaed sgnificantly with risk factors for hunger and its dietary consequences, such as
consumption of fruits and vegetables and the amount of food available in the household, it differentiated
the degree of severity of food insecurity at both the group and household levels, and it was highly
associated with a definitive measure of household food security [10-12]. The definitive measure was
developed using quditative methods involving expert judgement to integrate extengve information from
in-person interviews [12].

This measure, dightly modified, was incorporated aong with some other measures into a nationa
measure and used in the 1995 nationd Current Population Survey (Table 1). Based on detalled andysis
and testing of these data, a numerica food security scale and arelaed categorical food-security-status
measure were developed for use in both nationa and loca surveys to describe the food security
gtuation of U.S. households during the preceding 12-month period. Further collection, anayss and
testing have established the stability and robustness of the measure across years and across mgor
population subgroups, and its vaidity has been demonstrated [8,12].

A key srength of the U.S. measure, and areason for its success, isthat it is well-grounded
conceptudly. It is based on an in-depth understanding of the experience of food insecurity in U.S.
households. The U.S. measure recognizes, for example, the conceptua difference and complex
relationship between the experience of food insecurity and strategies to manage or cope with that
experience. The U.S. measure does not include items on management Strategies for two reasons. Firdt,
when tested, the set of items on management strategies that was available did not meet the Satistical
criteriafor congruction into ascale, suggesting that this set of items was not sufficiently coherent and
complete. Second, inclusion of these items would not have atered the estimates of prevalence from the
measure [13].

Another important strength is that the measure is quick and Smple to adminigter, generdly requiring less
than four minutes of survey time. This makes it feasible for andard, congstent use nationdly aswell as
at state and locd levels, creating comparable data that can be aggregated. When used on a periodic
bas's, the measure can provide systematic monitoring of progress in addressing food security needs a
each of these levels[2].

Another strength is that because each set of items captures a different degree of severity, the measure
captures the full range of severity and distinguishes among its different levels. This featureis critica for
accurately gauging prevalence of each leve of severity [2].

A weakness of thetodl is the focus that was placed on its congtruction as a unidimensiond scale, even
though food security is understood to be multidimensiona. Congtruction as a unidimensiona scale
enabled the use of psychometric theory and models to assess properties of the measure. A model that
assumes one dimension, however, isalimited abdraction. Reliance on this mode led to creating a four-
category indicator of food security, with category labels corresponding to severity. This four-category
indicator has been criticized as lacking face validity and being less useful and interpretable than would
have been possble. The criticism has primarily focused on the rationade for where the cut-points
separating the four categories were placed, and on the appearance that the categories were defined on
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the bagis of only the saverity dimension of food security.

An important consderation for wider use of this gpproach isthat the quditative research that alowed
the measure to be well-grounded in an understanding of the experience of food insecurity was very
time-consuming, involving in-depth interviews with alarge number of women and extensve andyses of
these interviews. Operations research is needed to find ways to streamline the process of obtaining in-
depth understanding of the experience of food insecurity. Various methods used to understand food
insecurity in developing countries are explored below, some of which might be useful for this process,

METHODS FOR UNDERSTANDING FOOD INSECURITY AND DEVELOPING
MEASURES

A number of methods have been used to gain an understanding of food insecurity and to gpply this
understanding to develop measures.

Ethnography

Ethnography involves in-depth interviewing and participant observation, usudly by living in acommunity
for an extended period of time. It can be used to help develop quantitative measures. For example,
Chung et d. used ethnography in south-centra Indiato understand local perceptions, early signs, coping
drategies, and intra-household decison-making related to food security. From this, unique, localy
defined indicators of food insecurity were developed [15]. Ethnography was aso used in rural Nepd to
help develop culturdly appropriate and valid quantitative insruments for ng and operationdizing
household food security and for constructing scales of past food supply, current food stores, and
adequacy of future food supply [14]. As described above, in-depth interviews were used to understand
U.S. food security and to develop the U.S. measure.

Rapid Rural Appraisal

A number of smple tools and techniques for ng problems and situations a the community leve
have been developed as part of Repid Rura Appraisal (RRA) and the similar but more action-oriented
Participatory Rurd Appraisa (PRA). These often involve focus groups and in-depth interviews.
Information geathered through RRA can be used to understand the food security Situation and to help
develop quantitative measures. Examples of afew such RRA/PRA techniques follow [15-19)].

“Food security ranking” involves asking a diversity of key informants to categorize village households by
level of food security in the current year, and in good and bad years. “Village mapping” is Smilar, but
involves asking groups of men and women to draw a map of their neighborhood on the ground,
identifying food insecure households and causes of food insecurity. Criteria used for categorizing
households, differences between years, and causes given can be useful for understanding food insecurity
in that community.
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“Food security cdendars’ are useful for understanding the seasond dimension of food security.
Participants are asked to indicate for each food security group and for both good and bad years the
months in which they eat until they are full and the months they suffer from hunger. Then the calendar is
“interviewed,” asking about consumption patterns and coping Strategies for each group during each
period of food security, as well as underlying causes of hunger. “Activity cdendars’ are smilar, and
involve asking villagers in different food security categories to distinguish between food-related activities
they do in good versus bad years or seasons, including coping and investment Strategies, and activities
and assets that act as buffers againgt having to resort to coping.

“Bean ranking” isa pictoriad method used for anumber of different purposes. It can be used to rank
households into food security groups and then “interview” the piles of beans to understand the coping
strategies and other characteristics of each group, to develop household “food charts,” and to construct
histogram-like seasond charts for rainfal, harvests of staples, food consumption, illness, etc.

Coping Strategies

Maxwell [6,7] developed a method for assessing household food security indirectly through food-
related coping Strategies, that is, the actions people take when they do not have enough food or money
to buy food. In-depth interviews were used to identify coping Strategies, then their relative severity was
rated by focus groups. A gquestionnaire ng frequency of use of each Strategy was devel oped,
from which afood security score is derived by gpplying severity weightings.

Food Economy Approach

The Food Economy Approach monitors household food security and early warning of food crises by
quantifying household access to food in normd years and the effects of externd shocks on this[20).
Using in-depth interviews and various RRA techniques, a*“basdine picture’ describing how different
families in a geographic-specific “food economy zone’ normally obtain food and non-food incomeis
developed, describing sources and means of food and cash income and sometimes expenditure
patterns. Potential changes in agricultural, economic or security conditions that affect families' accessto
food are dso quantified. A software program called “Risk Map” is then used to calculate the extent to
which these changes affect different households access to food, both overdl and the amount this may
be reduced by household coping strategies. Results include an estimate of the shortfall in food income
that people are likely to face, the costs of coping in terms of depletion of assets and didocation of
families, and the likely effects of different levels and forms of assstance.

Expert Systems

Phillips and Taylor [21] developed a method for assessing household food security that combines a
household questionnaire with a quas-expert analyss system. In-depth interviews were used to develop
a conceptud modd, then using amodified Delphi technique, loca and nationa experts identified
indicators which were used to help develop the questionnaire. The questionnaire includes both open-
and closed-ended questions with localy-appropriate responses identified by focus groups. Data analysis
uses a complex set of database programs that emulate an expert system, asking questions of the data
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until it determines the current level of food security of a given household, the amount of food security
“risks’ it faces, and the degree of food security “insurance’ it has.

Livelihood Security

Based on the assumption that indicators derived from indigenous livelihood systems and methods of
prediction and response can outperform conventiond famine early warning systems, Davies developed
an gpproach to food security monitoring [22]. Field agents live in or near the communities they monitor
for ayear, and use in-depth interviews, RRA techniques, and more conventiona surveys such as market
surveysto understand the locd livelihood systems and develop indicators for tracking livelihood
vulnerability. These indicators are monitored annualy, and used to predict needs and develop
appropriate interventions.

Analysis of Examples

All of these examples contributed to a better understanding of the food security Stuation in their
respective locations, but none focused on understanding or devel oping measures based on the
experience of food insecurity itsdf asin the US gpproach. The in-depth interviews used in severd of the
examples, especidly combined with RRA techniques, probably provided the information for such an
undergtanding, but the authors focused e sawhere. Chung focused on management strategies to develop
targeting indicators. Maxwell obtained detailed understanding of coping strategies. The food economy
model focused on economic resources and production. Davies focused on livelihood Strategies to
develop indicators of future risk.

Thus, dthough in-depth interviewing of individuas who have experienced food insecurity is needed in
addition to focus groups or other RRA methods, obtaining such understanding appears feasible based
on these examples. To improve this understanding and help to vaidate the information collected,
methods can be “triangulated” by using different tools with the same groups, and by using different
socioeconomic, gender and other groups to capture intra:village heterogeneity in experience and

perceptions.

CHALLENGESIN DEVELOPING AND USING EXPERIENTIAL-BASED MEASURES

Processes for Collecting In-Depth Information and Developing Measures

Asdiscussed in the previous section, one challenge to the use of the U.S. gpproach in developing
countriesis how to collect in-depth information and use the resulting understanding to create vaid
measures of food security in a smple and feasible way. Combining some in-depth interviewing with
quicker RRA methods might help, athough RRA exercises can be time-consuming for loca people.

One potentia process for obtaining understanding and devel oping measures has been suggested [17].
Firgt, in-depth interviews and focus groups are used to identify locally-defined food secure and insecure
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households and understand food-related activities and other issues such as management strategiesin
good and bad years. Thisinformation is then used by project Saff and villagers to identify indicators for
monitoring the generd food security Stuation and for showing when food security isworsening in
different households. From these, specific indicators that can measure the impact of project activitieson
food security are selected. This process gppears well-conceptuaized and has been well-received in the
fiedd. Fidd testing has been limited, however, and has not been fully carried out due to loca saff being
over-committed with other duties and alack of perceived importance of the process by project
management (J. Aune, personad communication).

Davies[22] dso presents amethodology for such a process, and notes that, although feasibility remains
an issue, high-quality information about access to food can be reasonably and cost-effectively collected
by well-trained locdl field researchers tapping indigenous sources of information. Maxwell’ s gpproach
[6,7] of combining interviews, focus groups, and questionnairesis rdatively quick and low-cogt, taking
only acouple of daysto use loca knowledge to adjust apparently universa categories to be location-
specific (D. Maxwell, persona communication). Findly, the rapid method for andysis of largely open-
ended interviews developed by Phillips and Taylor might be amode for speeding up anayss.

These examples suggest that Smple and feasible data collection and andysis are possible. Further field
testing and evaluation of potentialy useful processesis needed so that a practical process for wide-
spread use can be devel oped.

Ensuring Validity of Measures

A good measure needs to be relevant, credible, low-cogt, time senditive, and appropriate for the
decisons that need to be made [23]. It aso usudly needs to be comparable across locations. Although
some aspects of the experience of food insecurity are probably reasonably universal across locations
and cultures, the experience is likely to belocally specific in many aspects. It is not known whether
assessment tools that are experientia-based will need to be so location-specific that comparability (and
aggregation) will be limited. The U.S. Food Security Measure is understood to be broadly comparable
across the U.S,, dthough this has not been examined sufficiently. This comparability will likely hold in
many other countries as well, but may not in some.

An important aspect of developing anew measure is ensuring that it isvalid. This requires the availability
of criterion measures for comparison. Mogt attempts to eva uate the validity of food security measures
have used determinants or consequences, such as economic resources, dietary intake, or nutritional
datus, as criterion measures (Figure 1). These measures, however, are usualy not more definitive or
accurate than the measures of food security being tested. Associations between these criterion measures
and measures of food security are often found to be weak; these associations are then inconclusive as to
whether it is the developed measure or the criterion or both that inaccuratdly reflect food insecurity.

Accuracy (i.e., lack of bias) is best assessed by comparison to a definitive criterion, one that achieves
high accuracy by relying on firgt principles, i.e,, by reflecting in a fundamenta way the theoretica
dructure of the phenomenait purports to represent [8]. An important chalenge is obtaining definitive
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criterion measures S0 that vaidation efforts will be conclusve. One way to develop a definitive messure
isto base it on information gained from an in-depth undergtanding of the experience itsdf through a
persond interview with the respondent, and to use expert

judgement to integrate this information to classify households as to food security satus. This method
was used in assessing the validity of food security measuresin the U.S. and Canada[9,12,24]

Form of Measures

Another important issue is what form ameasure should take. This depends on the information needed
and the purposes and decisons for which it will be used. For example, for planning and designing
interventions, a qualitative assessment of food security may be adequate, while for monitoring and
asessing food ad needs, a quantitative measure is probably needed. The U.S. measure and quantitative
scdeindicating levels of severity was gppropriate to the information needs there, but might not be
appropriate esewhere. In some cases, multiple measures might be needed to effectively capture the
multiple dimensions to the problem of food security, or to support the information needs of different
program approaches[23]. It may aso beimportant that the form of the mesasure alow assessments to
be timed according to the voltility of the food Situation and the appropriate seasons.

Application Issues

In developing countries, the food Stuation is often volatile. It isimportant to measure not only the
current Situation, but aso uncertainty of the future Situation (i.e., vulnerability) and to assess changesin
risk status over time, taking account of the choices households make to alocate their resources over
time in ways that try to balance ensuring current access without jeopardizing future food consumption.

An important challenge to directly assessng household food security by asking people about their
experienceis possibleintentional bias in reporting due to self-interest. That is, respondents may answer
untruthfully to gain food or other assstance. Thisis a problem in some developing countries such as
Mozambique (D. Rose, persond communication). The opposte challenge may aso occur if people are
reluctant to express the deprivation that they experience because of embarrassment. The research
underlying the development of the U.S. Food Security Measure found that it was possible to largely
avoid such reporting bias through careful congtruction of questionnaire items.

There are anumber of other issues regarding the potentia portability of the U.S. gpproach to measuring
household food security in developing countries [25]. Oneis that food insecurity may be defined
differently in developing countries than in the U.S. whereit istypicaly much less severe and isa socid
aswell asbiologica matter. Another isthat experientia-based measures should be used to complement
rather than replace indirect measures, since these often describe reasons for food insecurity and increase
use and vaue of regularly-collected statistics. Findly, research is needed to determine whether there are
fundamental condtraints to applying the U.S. approach where immediacy, prevaence, and severity of
prolonged food deprivation is high.
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SUMMARY AND RECOMMENDATIONS

Thereisno smple formulafor congtructing valid measures of food security. From research to date,
however, the approach of developing measures based on an in-depth understanding of the experience
of food insecurity has great potential. This gpproach involves obtaining an in-depth understanding and
turning this understanding into a measure from which an indicator can be chosen. The measure and
indicators need to be vaidated, idedly againg definitive measures.

To evauate the potentia for this approach, operations research should be conducted to:

1. Congruct and validate measures of food insecurity based on peopl€ s experience using both
quditative and quantitative methods in a variety of locations,

2. Based on thisresearch, develop apractica protocol that can be feasibly gpplied in awide variety of
locations to facilitate construction of appropriate experiential-based measures of food insecurity,
and

3. Disseminate the results and the protocol, and promote their gppropriate use.

Additiond objectives include understanding:
What methods are most useful and feasible for obtaining in-depth understanding of food
insecurity
Which aspects of food security are universal and which are specific across locations and
cultures
How to develop definitive mesasures for assessing vdidity
How to congtruct measures that minimize sdf-interest bias
Inwhat circumstances a quantitative scale can be congtructed indicating levels of severity
Rulesfor classfying households to create indicators from the measures
How to congtruct measures to monitor changesin individua households over time
In what circumstances multiple measures are needed to capture the multiple dimensions of food
Security.

10
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FIGURE 1. A conceptual framework based on under standing of food security in the U.S.
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TABLE 1. Quegtionsincluded in the U.S. national food security measurement tool

In the last 12 months, did you or other adults in your household ever cut the size of your
meals or skip meals because there wasn't enough money for food? How often did this
happen—almost every month, some months but not every month, or in only 1 or 2 months?

In the last 12 months, did you or other adults in your household ever not eat for a whole day
because there wasn’t enough money for food? How often did this happen—amost every
month, some months but not every month, or in only 1 or 2 months?

In the last 12 months, did you ever eat less than you felt you should because there wasn't
enough money to buy food?

In the last 12 months, were you ever hungry but didn’t eat because you couldn’t afford
enough food?

Sometimes people lose weight because they don’'t have enough to eat. In the last 12 months,
did you lose weight because there wasn't enough food?

In the last 12 months, did you ever cut the size of any of the children’s meals because there
wasn't enough money for food?*

In the last 12 months, did any of the children ever skip a meal because there wasn’t enough
money for food? How often did this happen—almost every month, some months but not every
month, or in only 1 or 2 months?

In the last 12 months, were the children ever hungry but you just couldn’t afford more
food?*

In the last 12 months, did any of the children ever not eat for a whole day because there
wasn't enough money for food??

“1 worried whether our food would run out before we got money to buy more.” Was that
often, sometimes, or never true for you in the last 12 months?

“The food that we bought just didn't last, and we didn’t have money to get more.” Was that
often, sometimes, or never true for you in the last 12 months?

“We couldn’t afford to eat balanced meals.” Was that often, sometimes, or never true for
you in the last 12 months?

“We couldn’t feed the children a balanced meal because we couldn’t afford that.” Was
that often, sometimes, or never true for you in the last 12 months?

“The children were not eating enough because we just couldn’t afford enough food.” Was
that often, sometimes, or never true for you in the last 12 months?

“Werelied on only a few kinds of low-cost food to feed the children because we were
running out of money to buy food.” Was that often, sometimes, or never true for you in the
last 12 months?

%Question asked only of households with children.
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